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SECTION I 



GENERAL DESCRIPTION 

1-1. INTRODUCTION 

1-2. This manual contains information required to install, operate, 
and maintain the MICROMEMORY 3000QD Memory Card Assembly (figure 
1-1) , manufactured by Electronic Memories and Magnetics Corpor- 
ation, Hawthorne, California. As part number 928637-001. 




Figure 1-1. MICROMEMORY 3000QD Memory Card Assembly 



* QD: Quad Density 
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1-3. Contents of this manual are arranged as follows: 

Section I - General Description . Scope, contents and 

organization of the manual. General physical and electrical 

description, system orientation and general specifications. 

Section II - Installation and Operation . Information 

required to install, prepare for operation, and operate the 

equipment . 

Section III - Theory . General and detailed theory of 
operation including overall system theory, general block diagram 
description, and detailed circuit description. This section 
includes discussions of address decoding, core-drive system, 
data pattern, and system timing. 

Section IV - Maintenance . Preventive and corrective 
maintenance procedures and troubleshooting charts . 

Section V - Drawings . Circuit card schematics, assembly 
drawings, and parts lists. 

1-4 . PURPOSE OF EQUIPMENT 

1-5. The MICROMEMORY 3000QD Memory Card Assembly is designed 
for use with central processor units as a main, directly accessible, 
random access storage unit. The Memory Card Assembly can be used 
alone; or by means of built-in address expansion circuits permitting 
up to eight Memory Card Assemblies to be operated together. 

1-6 . PHYSICAL DESCRIPTION 

1-7. The MICROMEMORY 3000QD Card Assembly is a complete memory 
system on a single card assembly consisting of two circuit cards. 
The Electronics Card contains timing, control, and inhibit drivers, 
and the Stack Card contains the core array, diodes, and sense 
amplifiers. The Stack Card is pluggable into the Electronics Card. 

1-8. SIZE AND MOUNTING 

1-9. The memory is mounted on a 1/16-inch epoxy-glass ^ 
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circuit card whose dimensions are; 



Height : 
Length : 

Mounting centers: 



11.75 inches 



15.40 inches 



1.00 inch 



1-10. I/O CONNECTORS 

1-11. The circuit card is designed to use two 80-pin edge connectors 
with pins on 0.125-inch centers. The recommended mating connector 



1-12. FUNCTIONAL DESCRIPTION 

1-13. The MICROMEMORY 3000QD Memory Card Assembly is a random- 
access, coincident -current , ferrite-core memory arranged in a 3D, 
3 -wire configuration. Except for a dc power supply, the unit is 
self-sufficient, including all necessary timing and control, inhibit 
and sense, and stack circuitry. 

1-14. MEMORY CAPACITY 

1-15. Memory capacity is a function of addressing and word length 
within the following limits: 



1-16. ZONES. Twenty-bit words can be divided into two 10-bit zones 
(bytes) . These zones are designated Zone A (bits 0 thru 8, and 18) , 
and Zone B (bits 9 thru 17, and 19). 

1-17. MODES OF OPERATION 

1-18. The memory performs in Read/Restore mode. Clear /Write mode, 
and Read-Modif y-Write mode (Split Cycle) . 

1-19.' GENERAL SPECIFICATIONS 

1-20. Table 1-1 is a list of Memory Card Assembly general specif ica- 
t ions . 



is Winchester P/N HWL40D2-112-4086 or equivalent. 



32,768 words by 20 bits 

32,768 words by two 10-bit bytes 

65,536 words by 10 bits 
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Table 1-1. Memory Card Assembly General Specifications 



ITEM 


SPECIFICATION 


Type of Memory 


Random access, 3-wire, 3D 
magnetic core 


Capacity 


32,768 words by 20 bits 

32 , 768 words by two 10-bit 
bytes 

65,536 words by 10 bits 


Modes of operation 


Read/Restore 
Clear/Write 

Read/Modify/Write (Split 


Access Time 


300ns 


Cycle Time 




Read/Restore 


850ns 


Clear/Write 


850ns 


I\fci ctU/ l v ivJ Ul.'.y/ IV X. J. uc 


Q R On a nine moc^i "f w 4* t mo 
JDUllO UiUO ulvJU-L.Ly UJ-illt; 

(processor response time) 


Logic Levels: 




Input 


False (ZERO) = +2.5 to +5.0 

volts 

True (ONE) = 0 to +0.5 volt 


Output 


False (ZERO) = +2.5 to +5.0 

volts 


binK/bource capacity 


bee oection xi 


AC Power Requirements 


Non required 


DC Power Requir3ments , 
(Current in amperes - 
Unit operating at 8 50ns 
rate) . 


CURRENT 

+15V±2% +5V±2% -15V±2% 




Standby 


0.5 3.5 0.1 


All ONES 


3.3 3.3 1.2 


All ZEROS 


1.5 3.8 0.7 
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Table 1-1. Memory Card Assembly General Specifications (Cont) 



ITEM 


SPECIFICATION 


DC Power to Termination 
Resistors (Current in amperes) 

Terminations at Jl 
(+5V±2%) 

Terminations at J2 
(+5V±2%) 


CURRENT (Amps) 

Termination Termination 
Inputs Open Inputs OV 


0.14 0.34 
0.16 0.39 



1-21. ENVIRONMENTAL SPECIFICATIONS 

1-22. Table 1-2 is a list of environmental specifications. 
1-23. EQUIPMENT SUPPLIED 

1-24. Equipment supplied is the MICROMEMORY 3000QD Memory Card 
Assembly. 



Table 1-2. Environmental Specifications 



ITEM 


SPECIFICATION 


Operating Conditions 
Ambient Temperature 
Thermal Shock 
Relative Humidity 
Altitude 


0°C to +50°C 

±10°C per hour (max) 

95% max w/o condensation 

-1000 ft to +10,000 ft msl 
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SECTION II 
INSTALLATION AND OPERATION 



2-1. UNPACKING AND INSPECTION 

2-2. Use reasonable care in unpacking the equipment. No special 
unpacking instructions are required. Inspect the equipment for 
physical damage. 

2-3. INSTALLATION 

2-4. The Memory Card Assembly is designed to plug into an EMM 

standard MIC ROMEMO RY 3000QD Memory System chassis. Figure 2-1 
illustrates card orientation and dimensions. 

2-5. INTERFACE SIGNALS 

2-6. All signals between the processor and the Memory Card 
Assembly should be carried on twisted-pair transmission lines. 
Termination resistors are included in each Memory Card Assembly 
for proper termination of the Transmission lines to minimize 
reflections. Connection of the termination resistors is made ■ 
externally on the input/output connector receptacle and there- 
fore is at the discretion of the user. (See figure 2-2.) 

2-7. All input/output signal parameters are measured at the 
Memory Card Assembly input/output connectors with properly term- 
inated processor cables attached. Times shown in timing diagram 
figure 2-3 are measured at the 50% point of the signal transi- 
tion . 
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Figure 2-1. Memory Card Assembly Outline and Dimensions 
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Figure 2-2. Memory Card Assembly Interface Circuit, Typical 
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Figure 2-3. interface Timing Diagrams 
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2-8. Input circuits to the memory system are TTL gates. The 
•m? * input drive for individual inputs is listed in table 2-1. Drive 

requirements are expressed in units of TTL loads where 1 TTL load = 
2 ma sink from the driver in the Logic "1" (OV) state. When the 
termination resistors are used (externally connected) , the source 
driver in the Logic ONE state must be capable of sinking 17 ma 
termination-resistor current in addition to the rated sink load 
for each input. No source current is required in the Logic ZERO 
state. Input levels required are as follows: 

False (Logic ZERO) = +2 . 5V to +5 . OV 
True (Logic ONE) = OV to +0 . 5V 



Table 2-1. iMemory Card Assembly Interface Signals 





SIGNAL 
NAME 


ABBR 


FUNCTION/ 
LOAD 


DESCRIPTION 




Init iate 
Pulse 


*RP 


Input 
One TTL 
Load 


The application of an Initiate 
Pulse (RP) when the memory 
is available, initiates a 
memory cycle. The type of 
cycle (Read/Restore, Clear/ 
Write or Split-Cycle) is 
defined by BCL (Byte Control 
level) and SCL (Split-Cycle 
level) . 




Byte 

Control 

Levels 


BCLl, 
BCL2 


Input 
One TTL 
Load 


The state of the two Byte 
Control Levels in conjunction 
with the Initiate Pulse (RP) 
determines the memory mode 
for each 10-bit byte. When 
BCL is true (low) , the 
Initiate Pulse (RP) executes 
a clear/write cycle in the 
selected byte. When BCL is 
false (high) , RP initiates 
a read/restore cycle in the 
selected byte. 










In Split Cycle mode, if BCL is 
true (low) , new data is stored 
in memory; if BCL is false 
(high) , readout data is re- 
stored to memory. 




* External connection of the Write Pulse (WP) to the Initiate 
Pulse (RP) is possible for control by a single line. 
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Table 2-1. Memory Card Assembly Interface Signals (Cont) 



SIGNAL 
NAME 


a t) no 
AbbK 


FUNCTION/ 
LOAD 




Split- 


sc 


Input 


When the Split-Cycle (SC) input 


Cycle 




One TTL 


is true (low) , the Split-Cycle 


Level 




Load 


mode is initiated. The Initiate 








Pulse (RP) executes the read 








phase, and the Write Pulse (WP) 








exeruhe^ t"he wr i t* p nha^p 

>«■» rfV *w W W IX W VV ,1* J_ *w y-S L k d w W « 


Wr ite . 


*WP 


Input 


In Split Cycle mode, the memory 


Pulse 




One TTL 


completes the read phase, then 






Load 


waits. The Write Pulse (WP) then 








initiates the write phase of the 








camp pvrl P 


Address 


COOP 


Input 


By wiring the ADOP, and AI15 


Option 


AI15 


One TTL 


inputs to the levels specified 






Load 


hp! o w f*}"ip mpmnrv will flinch inn 








accordingly as 32K X 20 or 64K X 








10. 








CONFIGURATION 








INPUT 

16K X 20 32K X 10 








COOP Low OV Hiah (noenl 








All 5 LOW ov Most big. 








Addrpc;^ Ri t" 

nuu 1_ WOO -LJ -L. 








For 64K X 10 operation it is 








necessary to connect data-bit 








lines 0 thru 8, and 18 to data- 








bit lines 9 thru 17, and 19 on the 








input and output. 


Address 


AI 


Input 


Memory location to be accessed is 


In 


(0-15) 


One TTL 


established by 15 or 16 single- 






Load AI00 


ended address lines; 15 lines for 






thru AI14 


32K X 20 operation, 16 lines for 






Two TTL 


64K X 10 operation. 






Loads 








AI15 




Extended 


XAIl 


Input 


There are three extended address 


Address 


Thru 


One TTL 


inputs. XAI outputs fan out to 


In 


XAI3 


Load Per 


10 TTL loads per bit. Inverters 






Bit 


are provided to accommodate 








additional memory cards for in- 








creasing memory capacity. When 








the address inverters are pro- 








perly wired to the memory select 



* The Write Pulse (WP) and Initiate Pulse (RP) lines can be 
connected together externally for single-line control. 
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Table 2-1. Memory Card Assembly Interface Signals (Cont) 



SIGNAL 
NAME 


ABBR 


FUNCTION/ 
LOAD 


DESCRIPTION 








inputs (iyi£>) , selection among up to 
eight memory cards may be made 
without the necessity of using 
external decode circuits. 


Data-in 
Strobe 
Opt ion 


MS6P 


Input 
4.5 TTL 
Loads 


When this pin is open, timing of 
data input (DI) is at time TO (per 
figure 2-3) . When MSOP is ground- 
ed, data is strobed-in from 200 
to 300 nsec after the leading edge 
of Initiate Pulse RP. 


Memory 
Protect 


MP 


Input 
3.5 TTL 
Loads 


The Memory Protect (MP) input pro- 
tects stored data during dc power 
turn-on and turn-off. The MP 
input should be in the high state 
during normal memory operation. 
When MP goes low, the Memory 
completes the cycle in process 
(if any) and ignores further re- 
quests for operation until the 
Memory Protect line is again high. 

The Memory will complete a Split 
Cycle in process correctly, pro- 
vided that the Write Pulse is 
sent 600ns maximum after Initiate 
Pulse . 

During power turn-on, MP should be 
held low before any dc voltage 
reaches 1 volt and held low until 
at least 20.0 usee after all power 
supplies are in tolerance. During 
power turn-off, MP should be 
driven low before any dc voltage is 
out of tolerance and should remain 
low until all dc voltages are less 
v than 1.0 volt. 


Data In 


DI 

(0-19) 


Input 
One TTL 
Load Per 
Bit 


In a Clear/Write or Split-Cycle, 
new data must be presented to the 
memory as shown in figure 2-3. 


Data Out** 


DO 

( 0-19) 


Output 


In a Read/Restore or Split-Cycle, 
<-i a*- ci i. eauuut ±o ^jj. cotrriccrfji on cne 
data output lines no later than 
300ns after RP and remains valid 
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Table 2-1. Memory Card Assembly Interface Signals (Cont) 



SIGNAL 
NAME 


ABBR 


FUNCTION/ 
LOAD 


DESCRIPTION 








until a subsequent RP, or will 
reset approximately 600ns after 
RP, depending on the state of 

option) . 


Common 
Data Buss 




Input/ 
Output 


Gating is provided in the data 
input and data output circuits to 
allow common- line bi-directional 
data transmission if desired. 


Data** 
Available 


DA 


Output 


The Data Available signal is pro- 
vided by the memory to signify 
that data is present and stable 
on all output data lines. The 
Data Available pulse occurs no 
later than 300ns after cycle 
init iate . 


Data Out- 
put/ Data 
Available 
Option 


TIOP 


Input 
one l i Li 
Load 


With TIOP held low (OV) , the Data 
Output (DO) and Data Available 
(DA) are as shown in the timing 
diagrams, figure 2-3. With TIOP 
high (open) the Data Output (DO) 
and Data Available (DA) will pulse 
from 300ns after RP until 600ns 
after RP . 


Memory 
Busy** 


MB 


Output 


The Memory Busy signal (low) sig- 
nifies to the processor that the 
memory is busy and will not accept 
an Initiate Pulse. 


Memory 
Select 


MS 

(1-3) 


Input 


The Memory Select inputs are used 
with the extended address invert- 
ers co expaiiu aaaressmg co 
include additional memory cards. 
When MSI, MS 2, and MS 3 are ZERO 
(high) the memory is. selected: 
thus, when not used, the MS inputs 
must be wired to a logic ZERO 
(high) source. 



** Output cables irom the memory are driven from an inte- 
grated circuit TTL open collector driver (SN7438) . The 
cable driver is capable of sinking 47ma. while maintaining 
a logic ONE level of from +0.25 to 0.50 volts. 



Table 2-1. Memory Card Assembly Interface Signals (Cont) 



SIGNAL 
NAME 


ABBR 


FUNCTION/ 
LOAD 


DESCRIPTION 


General 
Reset 


GR 


Input 
3.5 TTL 
Loads 


The General Reset input, when 
driven low, .resets all registers 
in the memory and initializes the 
timing circuits. This input 
should be high during normal 
operation of the memory. The 
memory will accept a new input 
within 5 ysec after the end of 
GR signal. 

A general reset should NOT be 
executed while a memory cycle is 
in progress - loss of data could 
result . 



2-9. INTERFACE PIN ASSIGNMENTS 

2-10. The Memory Card Assembly is designed to use two 80-pin edge 
connectors with pins on 0.12 5-inch centers. The recommended mat- 
ing connector is Winchester P/N HWL40D2-112-4086 or equivalent. 

2-H. MEMORY CARD ASSEMBLY POWER REQUIREMENTS 

2-12. The power requirements for one Memory Card Assembly are 
given in table 1-1. 

2-13. The dc voltages can be applied in any sequence. The power 
connections are given in table 2-3. 
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Table 2-2. Interface - Memory Card Assembly 



FIN 
NUMBER 


CONNECTOR 


PIN 
NUMBER 


CONNECTOR 


PI 


P2 


PI 


P2 


01 


ov 


OV 


41 


OV 


OV 


02 


+5V 


DI06 




+ 5V 


DI01 


03 


-15V 


DI07 


43 


-15V 


DI00 


04 


OV 


DI05 


44 


OV 


DI08 


05 


+ 15V 


DI04 


45 


+ 15V 


DI17 


06 


+VPU 


DO06 


46 


AI08 


DO03 


07 


TERM 


DO07 


47 


AI07 


DO02 


08 


TERM 


DO05 


48 


AI06 


DO01 


09 


TERM 


D004 


49 


AIll 


DO00 


10 


TERM 


DI03 


50 


AI10 


DO08 


11 


TERM 


DI02 


51 


OV 


D017 


12 


TERM 


TERM 




AI09 


DI16 


13 


TERM 


TERM 


■J J 


AI03 


DO 16 


14 


TERM 


TERM 




OV 


D015 


15 


TERM 


TERM 




AI04 


OV 


16 


TERM 


TERM 




AI05 


DI15 


17 


TERM 


TERM 




OV 


DI14 


18 


TERM 


TERM 




AI00 


D014 


19 


TERM 


TERM 




AI01 


D013 


20 


TERM 


TERM 


60 


OV 


OV 


21 


TERM 


. TERM 




AI02 


DI13 


22 


TERM 


TERM 


62 


AI12 


DI12 


23 


TERM 


TERM 




GR 


D012 


24 


TERM 


TERM 


64 


AI14 


OV 


25 


TERM 


TERM 


65 


WP 


OV 


26 


TERM 


TERM 


Afi 
oo 


OV 


OV 


27 


SC 


TERM 


67 


OV 


OV 


28 


MS 3 


TERM 


68 


DI18 


OV 


29 


MS 2 


TERM 


69 


DI19 


DOll 


30 


MSI 


TERM 


70 


AI15- 


Dill 


31 


BCL2 


TERM 


71 


D018 


DUO 


32 


COOP/ADOP 


TERM 


72 


D019 


DO10 


33 


MT3 


TERM 


73 


XAI1 


DO09 


34 


AI13 


TERM 


74 


XAIl 


DI09 


35 


BCL1 


OV 


/ 3 


XAI2 


+VPU 


36 


DA 


+15V 


7 ft 
/ D 


XAI2 


+15V 


37 


TIOP 


OV 


77 


XAI3 


OV 


38 


MP 


-15V 


78 


XAI3 


-15V 


39 


MSOP 


+ 5V 


79 


RP 


+ 5V 


40 


OV 


OV 


80 


OV 


OV 
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Table 2-3. Memory Card Assembly Power Connections 



^ U IN IN 


D T NT 
l L LN 


\7(~\T 'PAP I, 1 




D T KT 

P 1 IN 




Jl 


02 


+5V 


J2 


39 


+ 5V 


Jl ' 


42 


+ 5V 


J2 


79 


+5V 


Jl 


03 


-15V 


J2 


38 


-15V 


Jl 


43 


-15V 


J2 


78 


-15V 


Jl 


05 


+ 15V 


J2 


36 


+ 15V 


Jl 


45 


+ 15V 


J2 


76 


+ 15V 


Jl 


01 


OV 


J2 


01 


OV 


Jl 


40 


OV 


J2 


40 


OV 


Jl 


41 


OV 


J2 


41 


OV 


Jl 


80 . 


OV 


J2 


80 


OV 
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SECTION III 
THEORY OF OPERATION 



3-1. GENERAL 

3-2. This section comprises a functional description of the 
Memory Card Assembly. Description is divided into general discus- 
sion and detailed circuit description, each referring to appro- 
priate block, simplified logic, logic, schematic, and timing 
diagrams. The schematic diagram is located in Section V. 

3-3. GENERAL ORGANIZATION 

3-4. The MICROMEMORY 3000QD is a complete memory system on a 
single card-pair. The card-pair consists of the Memory Electronics 
Board (Electronics Board) and the Stack Board. Contents of these 
boards are listed in table 3-1, 



Table 3-1. Functional Content of the 3220 System 



CARD 


FUNCTIONAL CONTENT 


Memory Electronics 


Timing Generator, Timing Counter, 
Control Circuits, Address Register, 
Data Receivers, and Address Decoder, 
X and Y Select, Current Generators, 
X and Y Drive Switches, X and Y Sink 
Switches, Data Register, Inhibit 
Drivers, and Memory Select. 


Stack Card 


Sense Amplifiers, and Core Array. 



3-5 . GENERAL THEORY 

3-6. Memory system functions, contained within one card-pair, 
consists of addressing, data control, storage, and timing and 
control. System organization of these functions is illustrated 
in figure 3-1 and described in the following sub-paragraphs. 
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3-7. ADDRESSING Mk. 

3-3. Addressing is accomplished in three decode levels. The 
general address iivj scheme is illustrated in figure 3-1. 

3- ( J. EIRST-LEVHE DECODING. Address ULts In groups of three are 
applied to one-of -eight decoders that are- gated by Read and Write 
control signals. The composite Read- or Wr i t e -decoded address is 
applied to core matrix drive or sink switches. Drive- or sink- 
switch output signals are then applied to the core matrix. 

3-10. SECOND-LEVEL DECODING. X- and Y-drive and sink-switch 
outputs are applied as illustrated (figure 3-1) to the core matrix. 
The two decode signals (RX + WY and WX + RY) represent the sharing 
of four one-of-eight decoders in performing the X-Read, X -Write, 
Y-Read, and Y -Write functions. Because in any given function 
(Read or Write) related to core-matrix drive, two lines are 
required (such as X-Read and Y-Read), the decode result of these 
two 1/16 decoders is the same as if there were only one 1/16 
decoder that accommodates both X and Y functions. The Y-sink 
switches are connected as illustrated to produce the Y-Read/ 
Write 1/8 decode. The 1/16 Y-drive decode, combined with the 1/8 
Y-sink decode, forms a 1/128 Y-line-select decoder. X-sink switches 
are connected similarly except that the X sink decode is 1/16. Thus, 
the decode system comprises a 1/256 decode scheme. 

3-11. THIRD-LEVEL DECODING. Third-level decoding takes place in 
the matrix and consists of the selection of a single group of 
cores (word). The combination of X and Y lines, each representing 
an output from second level decoders arranged in a Crosshatch, 
forms a core-matrix decoder. The combinatidn of outputs from X 
and Y lines (1/128 Y and 1/256 X) results in a 1/32,768 decode. 

3-12. ADDRESS -DECODING DETAILS. Address decoding details are 
illustrated in figure 3-2. This diagram, using mnemonics and 
symbol details from the Memory Card schematic diagram, shows 
address and decode routing from the decoder inputs in the Elec- 
tronics Card to the core array in the Stack Card. The following 
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diagram illustrates the functional allocation of address bits. 
Note that the Internal Address bits (A) differ in numerical designa- 
tion (nn) from Address In (AI) bits. The address scheme described 
herein refers only to Internal Address bits. 
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3-13. ADDRESS WORD. Address word configuration is illustrated as 
follows : 
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3-14. DRIVE DECODING. Internal Address bits AO thru A5 are routed 
through Read/Write Address Multiplexers to Read/Write 1/8 Decoders. 
The R/W Address Multiplexers, controlled by Timing signal Q16, 
routes the appropriate Address bits to the Drive Decoders. When 
Q16 is high (during first phase of memory cycle) , Address bits 
assigned to steer current for x/y Read operation are routed to the 
Drive Decoders; when Q16 is low (during second phase of memory 
cycle) , Address bits assigned to steer current for x/y Write opera- 
tion are routed to the Drive Decoders. 
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3-15. DRIVE DISCHARGE. A Drive Discharge circuit is connected to 
the core drive lines through isolation resistors. When activated 
at the proper time by Drive Discharge Time signal DDT, this cir- 
cuit in effect grounds all core drive lines; thus, improving re- 
covery time of the system. 

3-16. CORE-ARRAY DRIVE SCHEME. As illustrated in figure 3-3, the 
entire X/Y drive system is powered by common +15V and -15V power 
sources . 

3-17. Pulsed Current Sources 

3-18. Power is applied to the drive end of the core matrix through 
positive and negative pulsed current sources. Pulsing of the cur- 
rent source is accomplished by a Read Switch-pair and Write Switch- 
pair controlled by Read and Write control signals. 

3-19. The pulsed current source consists of eight switches (Q40 
thru Q47) , four current-limiting saturable transformers (T7) , and 
a bias regulator circuit. The switches separately control the 
application of Read current and Write current to the X/Y drive 
switches. Separation of function is necessary here to allow suf- 
ficient recovery time* between Read and Write functions. Switches 
are triggered by Read or Write control signals. 

3-20. Current-limiting transformers (T7) are biased above their 
saturation points so that they offer little impedance in the switch 
circuit when there is no current in the primary winding. When a 
current switch is triggered, current is in such a direction as to. 
drive the transformer into the non-saturation region. Within this 
region, the transformer offers high impedance in the circuits, thus 
limiting the current. Circuit constants are such as to limit cur- 
rent to about 4 00 ma in any given core-matrix line. 



*Refers to recovery time of transformers T8 and T9. 
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Figure 3-1. MI CROMEMORY 3000QD General Block Diagram 
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Figure 3-3. Core-Array Drive Scheme 
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Figure 3-4. Memory Select Decode Scheme, Typical 



3-21. Bias Current Regulator 

3-22. The bias-current regulator consists of a voltage regulator 
IC (U86/RT1) and a constant-current generator (Q38/Q39) . Circuit 
constants and the setting of (lab set) resistor R99 determine the 
operating current level of the current section. 

3-2 3. In the voltage-regulator section of the circuit, thermistor 
RT1, located near the core matrix, changes resistance with core 
matrix ambient temperature. Thus, current through the core matrix 
changes in normal operation according to temperature. 

3-2 4. MEMORY SELECT 

3-25. When more than one Memory Card Assembly is used in a memory 
system, a means of selecting among the cards must be provided. 
This is done with the Extended Address Inverters and Memory Select 
Gate (figure 3-4) . These inverters and gate are connected in a 
decoder configuration. (Note that this circuit is only typical. 
For exact wiring, see related system manual.) 

3-2 6. DATA CONTROL 

3-27. Data is stored or retrieved from the core matrix by use of 
the data-loop circuitry. Storage and retrieval actions are some- 
what different; these diferences are delineated in the following 
subparagraphs . 

3-23. GENERAL. Except for current direction in X and Y lines, 
addressing is the same for both Read and Write functions. Current 
direction, however, determines the state of the addressed cores 
after the operations. During Read operation, all addressed cores 
are cleared to (or remain cleared in) the ONE state. During Write 
operation, addressed cores that are not subjected to inhibit 
current are set to the ZERO state, those cores subjected to inhibit 
current remain in the ONE state*. 

3-2 9. DATA-LOOP READ OPERATION. Prior to a Read operation, the 
Data register is cleared by clear signal CLR. The subsequent state 



* Set cores represent logic ZERO; cleared cores represent logic ONE 
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of a given register latch depends on the state of the core address- 
ed. Addressed cores that are in the ONE state do not affect sense 
circuits; thus, the Data Register for these bits remains in the ONE 
state (clear) . Addressed cores that are in the ZERO state are 
cleared and the changing core flux induces a voltage pulse on the 
sense inhibit line. The pulse is applied to the Sense Amplifier, 
which is activated by Sense Amp Strobe (SAS) , and then transfers 
the pulse to the set input of the Data Register latch. Data is 
routed through the output gate, which, enabled by Data Gate signals 
DAG, transfers ONE bits to interface lines as DOnn (low) and ZERO 
bits as DOnn (high) . 

3-30. DATA-LOOP WRITE OPERATION. A Write operation always follows 
a Read or Clear operation. Clear is simply a Read with no Sense 
Amp Strobe. In Write operation, data is gated through the input 
gates by Data input Strobe DIST to the set input of the previously 
cleared Data Register latches. A ONE bit (high) at Data Register 
input leaves the flip-flop in the clear state; a ZERO bit (low at 
Data Register input) sets the latch. Output from the Data Register 
is applied to the Inhibit Driver input logic. 

3-31. A ZERO bit (high) from the Data Register disables the Inhibit 
Driver; thus, the Inhibit Drivers remain inactive, no inhibit cur- 
rent is applied to inhibit lines. The affected core is set to ZERO. 

3-32. A ONE bit (low) from the Data Register, in conjunction with 
Inhibit Timing INHTn and the selected* Inhibit Select signal INHSn, 
activates the selected Inhibit Driver. At the same time, Inhibit 
Boost Drive signal INHBD momentarily activates the Boost Driver, 
that connects the power side of the inhibit drive transformers to 
+VB. The +VB voltage (about +29V) causes the inhibit current 
waveform to have a fast rise-time; and when the Boost Driver turns 
off, current is sustained by +15V applied through a diode. 



* The stack is divided into two inhibit/sense segments. Only one 
segment is activated at any one time. Address bit A6 © A14 
selects the segment. 
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3-33. INHIBIT- DRIVER DRIVE CONTROL. Inhibit Drivers require 
relatively high current. To save power, the Driver input logic 
must be activated only when the Inhibit Drivers are needed. Drive 
current for these Drivers is provided by the Inhibit Timing cir- 
cuit. This circuit is activated by Inhibit Timing signal INHTn. 

3-34. Signal INHT is fanned out directly to all Inhibit Drivers 
but INHT signal is gated by exclusive ORed address bit A14 and A6 
(A14 © A6 = SIA) to generate Inhibit Select signal INHS1 or INHS2. 

3-35. The Inhibit-Driver Control circuit includes a data protec- 
tion feature. This is the Data Save input. The Data Save signal, 
DAS A , is essentially a ground that is activated when a Memory 
Protect occurs. It is applied through isolation diodes to the 
resistor-buffered source voltage for the Inhibit circuit. Thus, 
when DASA is active, the circuit is grounded. 

3-36. INHIBIT- DRIVE BOOST CONTROL. The Inhibit-Driver Boost Con- 
trol circuit is a power driver that can supply the high current 
necessary to drive the Inhibit-Drive Boost circuit. The circuit 
is activated by the Inhibit 3oost Timing signal INBT , and includes 
the data-save feature. Like the Inhibit Timing circuit, this 
circuit is disabled by the Data Save signal, DASA, when a Memory 
Protect (MP) occurs,. The DASA signal grounds the resistor-buffer 
source voltage to the circuit. 

3-37. DATA SAVE. The Data Save circuit is a power driver capable 
of sinking several resistor-buffered voltage sources to ground. 
The circuit is activated by Memory Protect signal MP, and when 
active, its output is essentially a ground (DASA) . Circuits that 
are grounded by the DASA signal are the Inhibit-Drive Control, 
the Inhibit-Drive Boost Control, and X and Y Core-Array Drive 
System (see figure 3-3) . 

3-33. TIMING CONTROL 

3-38A. Timing Control Logic can be divided into the following 
functions: Clock Generator, Clock Counter, Cycle Initiate Logic, 
Split-cycle Control, Data-in Strobe Control, Cyte Control, 
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Address Configuration Control, and Data-Output/Data-Available 
Option Control. Because timing signals are introduced into each 
function, the Clock Generator and Clock Counter are discussed 
first. 

3-39. Clock Generator 

3-40. The Clock Generator is a delayed negative-feedback gate 
that acts as a pulse generator. When active, all inputs to the 
Clock Generator are high, causing a low output. This low output 
is routed through a delay network as negative feedback, switching 
off the Clock Generator Gate. Output then goes high and remains 
high until the positive transition propagates through the delay 
network - the cycle is then repeated. 

3-41. Clock Counter 

3-42. The Clock Counter is a cascade-type counter that, when 
activated, generates timing signals per figure 3-5. This Counter 
normally is enabled with a high input to the first flip-flop. 
Thus, when activated by clock signals CLK1 and CLK2 applied to 
alternate latches, a positive step propagates through the counter. 
Then, as Q16 sets, the 016 output disables the counter input gate, 

(U31-3) which generates a low level that propagates through the 
counter. In Split-Cycle mode, an output from a SC stop gate U44-8 

(STOP) , stops the Clock Counter at Q15 time (Split Cycle Control 
is described later) . 

3-43. Cycle-Initiate Logic 

3-44. Cycle-Initiate Logic includes an Initiate Pulse (RP) Input 
Control circuit, a Memory Busy flip-flop, the Clock Generator 
(already described) and a Reset Processing circuit. 

3-45. Cycle Initiate 

3-46. Initiate Pulse R"P is routed through the RP Accept gate (U52- 
to set the flip-flop (U71/U30) . Outputs from this flip-flop act- 
ivate the Clock Generator and generate the Memory Busy signals,, 
MB and MEMB . Signal MB is sent to the Processor, and ME MB is used 
as an enable signal for input address signals. The Memory Busy 
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as follows: 

a. The reset signal (GR or MP) goes high, and must remain 
high for about 4-ysec. 

b. The Data Save circuit deactivates, enabling the X and 
Y dc sources. 

c. The RESET signal goes high, enabling the MP flip-flop. 

d. The high RESET signal enables the Clock Counter Gate 
so that when a new cycle is started, the Clock Counter will prop- 
erly generate its cascade timing signals. 

e. The RES LOCT signal goes high, allowing the RP lockout 
Latch to reset if the RP input is high. The next RP signal then 
can initiate a memory cycle. 

3-55. Split-Cycle Control 

3-56. Split-Cycle Control comprises the SCYL flip-flop (U49-16) , 
WP gate (U47-3) , and Split-Cycle Stop gate (U44-8) . Split-Cycle 
signal SC is stored in the Split-Cycle flip-flop within the first 
100 nanoseconds of the memory cycle. Signal SCYL enables the SC- 
Stop Gate (U44-8) which at Q15 time generates Split-Cycle Stop 
signal SC STOP, to stop the Clock Generator. The SCYL signal also 
enables the WP gate (U47-8) which at time T12 admits the Write 
Pulse, WP, to initiate the Write phase of the Split Cycle. Then, 
the Write Pulse, WPUL, disables the SC Stop gate, allowing the 
Clock Generator to continue. 

3-57. Data-in Strobe Control 

3-58. Data-in Strobe Control logic is used to control access tim- 
ing for Data-in signals. The circuit does so by determining the 
timing of Data-in Strobe signal DIST. This circuit accommodates 
the Data-in Strobe Option (MSOP) . When not used, MS OP input is 
left open (high) and Data is strobed in at the normal time (per 
figure 2-3) . When MSOP is active (low) , Data is strobed in 200 
to 300 nanoseconds later than normal. However, in Split-Cycle 
mode, the Data-in Strobe is dependent on the Write Pulse, WPUL. 
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flip-flop is reset by timing signals Q15/Q16. 
3-4 7. RP Lockout 

3-43. The RP Lockout latch is connected to the RP Accept gate U52 
input. This latch is activated by timing signals Ql (low) and 
when active applies a disabling low level to the RP Accept gate. 
When Ql goes high (with RP high) the RP Lockout Latch resets, dis- 
continuing its lockout effect. The flip-flop feedback to the RP 
Accept gate keeps further Initiate Pulses locked out until this 
flip-flop resets. 

3-4 9. Memory Select Lockout 

3-50. The RP Accept gate is also used as a Memory-Select lockout 
element in the RP Input Control circuit. . This gate, in effect is 
a part of a Memory-Select decoder used in a system where more than 
one Memory Card Assembly is included. Other elements of the de- 
coder are the three Extended Address Inverters, U4 6. (Refer to 
paragraph 3-24). 

3-51. Reset Processing (figure 3-6) 

3-52. Cycle Initiate Logic circuits are reset by a General Reset 
signal (GR) or a Memory Protect signal (MP) . The GR signal can 
occur any time; but to protect stored data, the MP signal must 
occur before any dc power loss. 

3-53. Reset Sequence. With the reception of or MP signal, the 
following sequence occurs: 

a. The RP Lockout Latch is set by the RES LOKT signal, pre- 
venting the RP Accept Gate from admitting any new RP signals. 

b. After about a 2-ysec delay, RESET signal is generated. 
This signal resets the Memory Busy flip-flop. If the reset se- 
quence is initiated by an MP signal, the Data Save circuit, after 
about a 5-psec delay, generates Data Save signal DAS A, which dis- 
ables all dc sources in the X and Y drive circuits, preventing 
Memdry Stack currents during power up and power down. 

3-54. Recovery From Reset. At the end of a reset sequence, Cycle 
Initiate circuitry recovers in preparation for new memory cycle 
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Figure 3-6. Reset Timing Diagram 
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3-59. Byte Control 

3-60. Byte Control logic determines mode of operation for each 
data byte. When Byte Control signal BCLn is high, the memory 
performs a Read/Restore operation on the applicable byte. When 
BCLn is low, the memory does a Clear/Write operation on the app- 
licable byte. In Split-Cycle mode the memory does a Read operation 
on both bytes, then a restore on the byte controlled by BCLn-high, 
and a Write (new Data) on the byte controlled by BCLn-low. The 
second operation on both bytes is initiated by the Write Pulse, WP. 

3-61. Address Configuration Control 

3-62. The Memory Card Assembly can be addressed by either of two 
methods: one for 32K by 20 bits and the other for 64K by 10 bits. 
Address Configuration Control logic is used to accommodate the 
Memory Card Assembly to the method used. Configurations are con- 
trolled by the state of signals COOP, and AI15. These signals are 
applied to the Address Configuration Control circuit (see table 3-2) . 



Table 3-2. Address Configuration Signals 



SIGNAL 


SIGNAL LEVEL FOR CONFIGURATION 


32K x 20 


64K x 10 


COOP 
AI15 


OV (low) 
"don't care" 


Open (high) 
Optional 



3-63. The Address Configuration Control circuit affects the Byte 
Control circuit, the Data-in Strobe Control circuit, and the Data 
Gate Control circuit. For 32K x 20-bit configuration, with the 
COOP signal low, Byte Control output is dependent of the state of 
Byte Control signals BCL1 and BCL2 . Also, the COOP signal (low) 
causes a high signal to be applied to the D inputs of the Data 
Gate Control flip-flops. Thus, these flip-flops set when the 
proper BCLn signal is routed to the C inputs. Output from either 
of the Data Gate Control flip-flops is routed through the Data 
Available latch (U35-8/6) to produce the Data Available signal, 



3-16 



D&. The "selected" Data gate signal, however, is routed to the 
appropriate Data Output Gates . 

3-64. For 64K x 10 bit configuration, the COOP signal is held 
high and both Byte Control signals are jumpered together. Under 
these conditions, the byte is selected by AI15 and mode by BCL1/ 
BCL2. Table 3-3 summarizes control-state and mode/byte relation- 
ships. 



Table 3-3. Memory Address Extension Data 



BCLl 


BCL2 


All 5 


COOP 




DIST 
1 


DIST 

2 


SASl 
SASl 


SAS2 
SAS2 


DAGl 
DAGl 


DAG2 
DAG 2 


MODE/BYTE 


CAPACITY 


0 


0 


0 


0 




1 


1 


0 


0 


0 


0 


CW1/CW2 
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1 


0 


, 0 
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0 


1 


0 


1 


CW1/RR2 
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0 
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RR1/CW2 


32K X 20 
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0 
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1 
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RR1/RR2 
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1 
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C/W 




1 


1 




0 


1 


1 


0 


0 


0 


64K x 10 


1 


1 


0 


1 




0 


0 


1 


1 


1 


0 


R/R 


1 


1 




0 


0 


1 


1 


0 


1 




MOTE: 


0 = Low 

1 = High 





















3-65 • Data-Output/Data-Available Option (TIOP ) 

3-6 6. Data Output, DOnn, and Data Available, DA, signals are al- 
ways generated about 300 nanoseconds after Cycle Initiate, EP. 
Normally (without active TIOP signal) DOnn and DA signals remain 
on the line until the next KP. However, when the TIOP signal is 
active (high) , the DOnn and DA. signals are removed from output 
lines 300 nanoseconds after their initial appearance. 

3-67. The TIOP signal is applied to both the Data Gate Control 
flip-flop and Data Available gates through the timing control gates 
to these circuits. The Data Gate Control generates Data Gate signal 
DAGn, and sets the Data available latch at Sense Amp Strobe time. 
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When TIOP is low, the reset of Data Gate Control flip-flop and 
the Data Available latch depends on Read Pulse RPUL or (in Split- 
Cycle mode) Write Pulse WPUL. When TIOP is high, the reset of 
these two circuits depends upon a timing signal derived from the 
Clock Counter. This signal occurs 500 nanoseconds after PIP. 
The TIOP signal has no effect in Clear/Write or Split-Cycle modes. 
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SECTION IV 
MAINTENANCE 



4-1. GENERAL 

4-2. This section contains maintenance information for the Memory 
Card Assembly. Maintenance is divided into preventive and corrective 
tasks, and supported by tables, illustrations, and engineering 
drawings . 

4-3. PREVENTIVE MAINTENANCE 

4-4. Preventive maintenance consists of inspection and cleaning 
as required. However, these tasks should be done when the Memory 
Card Assembly MUST be removed for corrective maintenance. 

4-5. INSPECTION AND CLEANING 

4-6. Whenever a Memory Card Assembly MUST be removed from its 
card cage for corrective maintenance , inspect and clean as follows : 



CAUTION 



Circuit board containing core array should 
never be cleaned except as a factory main- 
tenance procedure. Don't clean core board 
or expose core array to pressurized air. 
Memory Card Assembly must be dismantled 
before cleaning Electronics card, when using 
pressurized air at 60 psi, hold air nozzle 
no closer than 2 feet from surface to be 
cleaned. 

« 

a. Remove Memory Card Assembly from chassis. 

b. Remove screws that hold Stack Card to the 

Electronics Card; separate the two subassemblies.- 

c. Set the Stack Card aside. 

d. Spray the Memory Electronics Card with clean pres- 
surized (60 psi max) air. Keep air nozzle beyond 
2 feet from the card. 
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e. Reassemble Memory Card Assembly. 

4-7. PC 13 CONNECTOR. Only when PCB MUST be removed, inspect PCB 
connector and clean as required: 

a. Hold assembly with contacts pointed down. 

b. Thoroughly saturate contacts with LPS Instant Contact 
Cleaner, part number ICC-16 (or equivalent) . 

c. Scrub contacts with soft-bristle brush. 

d. Wipe contacts with soft clean cloth. 



CAUTION 



Contacts are gold plated and easily scratched. 
Never use eraser or other abrasive material 

to clean contacts. Also, NEVER use freon 
as a contact cleaner. 

4-3. CORRECTIVE MAINTENANCE 

4-9,. Corrective maintenance consists of isolating faults within 
the Memory Card Assembly to the defective components. Most faults 
can be isolated to a small group of components by dynamic testing, 
using an exerciser, oscilloscope, volt/ohm/mill iammeter (multimeter), 
digital voltmeter, and extender board. Equipment recommended for 
this purpose is listed in table 4-1. 



Table 4-1. Recommended Test Equipment 



TESTER 


MANUFACTURER 


MODEL 


Exerc iser 
Oscilloscope 
Mult imeter 
Extender Board 
Digital Voltmeter 


General Purpose 

Tektronix 
S impson 
EMM 
Fluke 


EMSE 8000 

547 

260 

926293 
8000A 



4-10. TROUBLESHOOTING 

4-11. Memory faults can be categorized as t iming 'control faults, 
datn faults, and address faults. Troubleshooting in all categories 
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is based upon detailed knowledge of pertinent circuit oper- 
ation. Theory in Section III contains circuit description 
to help acquire this knowledge. Refer to timing diagrams in 
Section III, and schematic and assembly diagrams in Section V 
as required. When a defective component is discovered, replace 
with exact replacement per parts list in Section V. 

4-12. TIMING AND CONTROL FAULTS. Timing and control faults are 
usually characterized by complete failure to cycle in one or more 
modes, or failure in all or half the memory addresses or data 
bits. Failure to cycle is characteristic of a malfunction in 
the Cycle Initiate and, Mode Control circuits. Failure in all 
or half the address or data bits is characteristic of Inhibit, 
Sense-Amp Strobe, and Data-Out Gate Control circuits. 

4-13. ADDRESS AND DATA FAULTS. When a fault is discovered in the 
address or data category, the first step is to locate the address 
or data bits involved. To expedite the pinpointing of address and 
data bits, refer to tables 4-2 and 4-3. Table 4-2 illustrates 
address routing and decoding from Memory Card connector input 
to X and Y core matrices. 



WARNING 



Table 4-2 also indentifies X and Y 
wires associated with various drive 
and sink decoders. This informa- 
tion is for troubleshooting reference 
use only. Do NOT attempt to repair 
core matrix. 

4-14. TROUBLESHOOTING CHART. Table 4-3 is designed to pinpoint 
trouble to within a circuit area from which, with minimal effort, 
a defective component can be discovered using standard trouble- 
shooting techniques. This table refers to appropriate figures, 
drawings, and tables which can greatly facilitate troubleshooting. 
The procedure in table 4-3 requires a suitable exerciser. 
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Table 4-2. Memory Assembly Troubleshooting Chart 



PROCEDURE 


INDICATIONS 


PROBABLE CAUSE 


A. 1. C/W (Clear/ 
Write) all 
ONES 

2. R/R (Read/ 
Restore) . 


a. All ZEROs read 
out at all bit 
positions at all 
addresses. 


a. Faulty Inhibit 
Timing Control cir- 
cuit (drawing 
92 86 6 8 , sheet 3 ; 
drawing 928649) . 




b. ZEROs read out 
at specific bit 
positions at all 
addresses . 


b. Faulty Inhibit 
Drivers at bit po- 
sitions indicated 
(table 4-2; draw- 
ing 928668, sheet 
2 & 3 ; drawing 
928649) . 




c. ZEROs read out 
at random bit po- 
sitions at random 
addresses . 


c. (1) Marginal 
Inhibit Timing or 
Inhibit Boost cir- 
cuit (drawing 
93 86 68, sheet 8; 
drawing 928649) . 

(2) Ilarginal 
voltage: +VTH, 
-VA, or +VB (dwg 
9286 68, sheet 7 ; 
dwg 92 864 9) . 

(3) Marginal 
operation of X or 
Y Current Source 
circuit (dwg 928668 
sheet 7; dwg 928 64 9) 


B. 1. C/W all 
ZEROS 

2 . R/R 


a. All ONEs read 
out at all bit 
positions at all 
addresses . 


a. (1) Faulty X or 
Y Address Decode 
circuit (dwg 928663 
sheets 4 , 5) . 

(2) Faulty In- 
hibit Timing or In- 
hibit Boost circuit 
(awq 927393, sneet 

8 , dwg 928649) . 

(3) Faulty Sense 
Amp Strobe Control 
circuit (dwg 928663 
sheet 3; dwg 928649) 
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Table 4-2. Memory Assembly Troubleshooting Chart (cont) . 



PROCEDURE 


INDICATIONS 


PROBABLE CAUSE 




b. ONEs read out at 
specific bit posi- 
tions at all add- 
resses . 


b. Faulty Data Loop 
at bit positions 
indicated (dwg 
928668 , sheet 2 & 
3, dwg 928649; dwg 
913999). 




c. ONEs read out 
at random bit po- 
sition at random 
addresses . 


c. (1) Marginal 
Data Control cir- 
cuit: Data-in 
Strobe Control, 
Sense Amp Strobe 
Control, Data Gate 
Control (dwg 927393, 
sheet 6; dwg 927884) 

(2) Marginal 
voltages: +VTH, 
-VA, +VB (dwg 
928668, sheet 7, 
dwg 928649) . 




d. All ONEs read 
out at a specific 
small group of 
addresses. 


d. Open diode in X 
or Y diode module 
per indicated add*- 
ress (table 4-2; 
dwg 913942; dwg 
913949) . 




e. All ZEROs cor- 
rectly read out at 
a specific small 
group of addresses; 
all other addresses 
read out all ONEs. 


e. Shorted diode in 
X or Y diode module 
per addresses oper- 
ating correctly 
(table 4-2; dwg 
913942; dwg 913949) 


C. 1. C/W worst 
pattern 

2. R/R 


a. Random errors 
occur. 


a. (1) Marginal 
Data Control cir- 
cuit: Data-in 
Strobe Control, 
Sense Amp Strobe 
Control, Data Gate 
Control (dwg 928668, 
sheet 3; dwg 92 8649) 

(2) Marginal 
voltages: +VTH, 
-VA, +VB (dwg 
928668, sheet 7; dwg 
928649) . 
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Table 4-2. Memory Assembly Troubelshooting Chart (cont) 



PROCEDURE 


INDICATIONS 


PROBABLE CAUSE 


D. 1. C/W Worst 

pattern Comp 

2. R/R 


a. Same as C, a. 


a. Same as C, a, 
(1) and (2) 



4-15. LOCATING DEFECTIVE CORE -STACK DIODE MODULES. Defective 
stack diode modules can be isolated by using information per table 
4-3, item B, Symptoms d and e. To locate diodes to be checked 
and replaced, proceed as follows: 

a. Remote screws and washers holding Stack Card in place, 
and gently disconnect (lift) card from Electronics 
card . 

b. Refer to component -locat ion drawing 913950 for 
location of applicable diode module. 

c. Check applicable diodes with ohmmeter. 
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Table 5-2. Glossary of Mnemonic Terms 



TERM 


DEF'IN CTION 


A I (00-14) 


Address En (bits 00 thru 14) 


BC (1,2) 


Byte Control 1,2 (flio-flop output 
1 and 2) 


BCD (1,2) 


Byte Control Levels 1,2 


BC L ( 1 , 2 ) F 


Byte Control Levels 1,2 (flip-flop 

U LI U [J u l. b X auu Z; 


CLK (1 2) 


v — L v_ rs. 1. , c. 


CLR (1,2) 


Clear 1,2 


DA 


Data Available 


DAG (1,2) 


Data Gate 1,2 


DAS A 


Data Save 


DGC (1,2) 


Data Gate Control 1,2 (flip-flop 
outputs 1 and 2) 


* DI (00-19) 


Data-in 00 thru 19 


DIST (1,2) 


Data-in Strobe 1,2 


DO (00-19 


Data-out 00 thru 19 


EF (1-12) 


E-tap False 1 thru 12 (clock counter 
false outputs) 


EQ . (1-12) 


E-tap Q-output 1 thru 12 (clock counter 
true nutnut" si 


G R 


vj>— ii — i. d X f\" o " L. 


I (' 0 - 1 9 ) A 


Tnh i hi I* Fi v -i w o A C\ i- K vn TO 


I (0-19) B 


T nh i h "i t* Dr i Vf=» R 0 hhm 1 Q 


TED 


Tnh i hi h Rnrtct" p> v- -i ^ r <a 

11U11U1L DUUaL. UL i. V S 


I NTE T 


T n n i K i 1* £3 /— \ c? t~ 'T 1 i ■ v% i 
IIIIUUIL dOOS.L 1 liUin^ 


ixns (1,2) 


Inhibit Select 1 and 2 


IX; IT 


I nh i b i t T i on i ncr 


ixnr (1,2) 


Inhibit Timing 1 and 2 


INT A (00-14 


Internal Address 00 thru 14 


LO KT 
MB 


Lockout 

Memory Busy (interface siynal) 


MBFF 


Memory Busy F lip-Flop 



SECTION V 



DRAWINGS 

5-1. GENERAL 

5-2. This section contains assembly drawings, parts lists, and 
schematic diagrams for the MICROMEMORY 3000QD Memory Card Assembly. 
These drawings are listed in table 5-1 in assembly breakdown order, 
and are compiled for convenient use. Mnemonic terms used in draw- 
ing illustrations are listed in table 5-2. 



Table 5-1. Engineering Drawings 



TITLE 


DRAWING NUMBER 


Memory Assembly 32K X 20 




928647-001 




Memory Card Assembly 




929664 




Parts List 




PL929664-001 




Schematic 




928668 




Stack Assembly 




913950 




Parts List 




PL913950-001 




Schematic (sheets 2&#) 




913942 




Matrix Assembly, 
(Wired) 




913949 




Parts List 




PL913949-001 




5-3. SCHEMATIC REFERENCE CODE 








5-4. Sheet tagging references 


on the 


schematics are 


coded by , 


sheet number and zone, and are 


placed 


in parentheses 


. For 


example, reference (3B5) means 


that the signal is connected to 



equipment shown on sheet 3, zone B5. A reference number on 
sheet 3 will, in turn, refer back to the location of the first 
reference number. 



5-1 



Table 5-2. 


Glossary of Mnemonic Terms (Cont) 


TERM 


DEFINTT TONT 


M hi MB 


Memory Busy (internal signal) 


MP 


» 1 ^ 1 1 1 w -I- V I J- U L L L> L 


MS 


Vldnnnrv Col qpH 

. iw.uui y O ^ -L w v— l— 


Vic f"l-l) 


'vlomnri; Cp 1 or 1 !" 1 t-hrii 
^ v ltrLULJi.y ociCLL X Liu U J 


MSOP 


"vl q;tio T V f~ T in hf=> Ont" i nn f mpnirir\/ T" art i c t- a v 

strobe) 


RESDLD 


Reset Delayed 


RES LOKT 


Reset Lockout 


RP 


Read Pulse (cycle initate) 


RP3 


Read Pulse Buffered 


RPUL 


Read Pulse (internal cycle initiate) 


RST 


Read Sink Timing 


RXBT 


Read X Boost Timing 


RXE) (0-7) 


Read X Drive 0 thru 7 


RXD (8-15) 


Read X Drive 8 thru 15 


RXDT 


Read X Drive Timing 


RYBT 


Read Y Boost Timing 


RYD (0-7) 


Read Y Drive 0 thru 7 


RYD (8-15) 


Read Y Drive 8 thru 15 


RYDT 


Read Y Drive Timing 


SAS 


Sense Amp Strobe 


SAS TERM (1,2) 


Sense Amp Strobe Terminations 1 and 2 


SC 


Split Cycle (interface signal) 


SCYL 


Split Cycle (internal signal) 


SKV 


Sink Voltage 


TDEL 


Timing Delayed 


TNORM 


Timing Normal 


TIOP 


Timing Option 


VA 


Voltage A (approximately -5V) 


V D 


Voltage, Boost (approximately +30V) 


VTH 


Voltage Threshold (sense amp threshold) 


WDT 


Write Drive Timing 


WP 


Write Pulse (finish split cycle inter- 
face signal) 



Table 5-2. Glossary of Mnemonic Terms (Cont) 



T ERM 


DEFIMIT [ON 




Write Pulse Buffered 




WPUL 


• Write Pulse (finish s 
internal signal) 




WST 


IV r 1 1 e Sink T im i ng 




\\XWY 


Write X 


Boost Timing 




WXD (0-7) 


Write X 


Drive 0 thru 


7 


WXD (8-15) 


Write X 


Drive 8 thru 


15 


WYBT 


Write Y 


Boost Timing 




WYD (0-7) 


Write Y 


Drive 0 thru 


7 


WYD (8-15) 


Write Y 


Drive 8 thru 


15 


XAI (1-3) 


Extended 


Address In 1 


thru 3 


XCA (0-15) 


X 


Common 


Anode 0 thru 


15 


XCC (0-15) 


X 


Common 


Cathode 0 thru 15 


XS (0-7) R 


X 


Sink 0 


thru 7 Read 




XS (0-7)W 


X 


Sink 0 


thru 7 Write 




XSK (0-7) 


X 


Sink 0 


thru 7 




YCA 


Y 


Common 


Anode 0 thru 


15 


YCC 


Y 


Common 


Cathode 0 thru 15 


YS (0-7) R 


Y 


Sink 0 


thru 7 Read 




YS (0-7) W 


Y 


Sink 0 


thru 7 Write 




YS K (0-7) 


\r 
1 


Sink 0 


thru 7 





3 ~ 5 - RE PLACEABLE PARTS 

3-6. The parts lists in this section may be used for ordering 
Memory Card Assembly replacement or spare items. For each carts 
list item there is an identifying reference designation or item 
number. Reference designators and item numbers are also called 
out on corresponding assembly drawings which show the location of 
each item. Parts can be ordered directly from vendors and may be 
ordered by commercial or JEDEC numbers. 
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